120           MAN'S PLACE IN THE UNIVERSE
A   SUGGESTION   AS   TO    THE   FORMATION   OF   SPIRAL     NEBULAE
In a remarkable paper in the Astropliysical Journal (July, 1901), Mr. T. C. Chamberlin suggests an origin for the spiral nebulae, as well as of swarms of meteorites and comets, which seems likely to be a true, although perhaps not the only one.
There is a well-known principle which shows that when two bodies in space, of stellar size, pass within a certain distance of each other, the smaller one will be liable to be torn into fragments by the differential attraction of the larger and denser body. This was originally proved in the case of gaseous and liquid bodies, and the distance within which the smaller one will be disrupted (termed the Roche limit) is calculated on the supposition that the disrupted body is a liquid mass. Mr. Chamberlin shows, however, that a solid body will also be disrupted at a lesser distance dependent on its size and cohesive strength; but, as the size of the two bodies increases, the distance at which disruption will occur increases also till with very large bodies, such as suns, it becomes almost as large as in the case of liquids or gases.
The disruption occurs from the well-known law of differential gravitation on the two sides of a body leading to tidal deformation in a liquid, and to unequal strain in a solid. When the changes of gravitative force take place slowly, and are also small in amount, the tides in liquids or strains in solids are very small, as in the case of our earth when acted on by the sun and moon, the result is a small tide in the ocean and atmosphere, and no doubt also in the molten interior, to which the com-nfi of sitttw in nil direction*.te greater, but that its colour would be a purerI                                       Proctor estimated that each square inch of the sun's surface
